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(54) YCTPOftCTBO flJIH HAHECEHMH CMA3KM HA BHYTPEHHK>K> riOBEPXHOCTb 
nPOAOniHO-rOfcPHPOBAHHOM TPYBII 

(57) Abstract 

CymaocTfa H3o6pereHMH: uttok CHa6seu HaoopoM anacTMraHbix KOHTaKTnpyiongix no nepHMeTpy c 
BHyrpeHHeft noeepxHOCTbio Tpy6bi uanxerr. Mexpy MaiDKeTaMH pacnojioxeH cuasonHbiK cocras. Maracexbi 
HMeiOT Mfl eHTHHHy io ceueHiDO iipOROJibHO-ro^pnpOBaHHOH TpytSw npo^wjrtrpoBaiTHyio no ee Hna^imaM m 
BbiCTynaM noeepxHOCTb. Ha Bbicrynax uaHxeTbi cHa6jKCHbi pe6paxtn xecTKOcm. >KecTKOCTb MairaeT na 
3TMX y^acTKax pasrat hjim 6anfc»nie kcctkoctm wiaaweT na yqacTKax raa^MH. 2 mji. 
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Description [Onncamic H3o6pereinu?]: 



M3o6peTemie oxhochxch k cxpoHxenbcxBy, b uacxnocxw & oamure Mexajuia xpy6 or B03^e6crrBHH 
arpeccHBHbix cpefl, a hmchho k ycxpoflexBaM n/in HaHeceHMH noKpbiXHft Ha BHyTpeHMoio noBepxHocxb 
npo^QJTBHa-ro<}>pnpoBaHifctx xpy6, Hcnojib3yeMbix o ne<Jrrera3oBOM npoubnnneHHocTn npH peMOHxe o6ca^m>ix 
KQJIOHH. 

H3Becxua ycxanoBKa. c noMombio KOXopoH uyajmHffpMMecime Tpy6bi ro<J>piipyioT, 3ureM nonBepraiox 
HopMa/maajuwii tokhmm BbicoKod wacxoxw (TBM), w cMa3Ky rpy6 ocynjecxBJiiiiox no h nocne ixxj) pnpo BamiH 
h, ochh ao PtxfpwpoBaHHH CMa3Ky Kpyrjibcx xpy6 ocymecxBnHJOx roBecxHbiMH npneMaMH: caMonanHBOM 
cMa3o^Horo Maxepnana, mieBMaxiiuecKiiM pacnbuieimeM nnn noKpbiBHbDrfH npo6KaMn, to nocne 
ro<J>pHpoBaHHH cxia3Ky xpy6 ocyinecTB/iHiox c nowocqwo naKjm, cMoweimoM n cwa3Ke w npbxHnmaeMOH Ha 
Tpoce. 

KpoMe Toro, cropeBmyio CMa3Ky, naneceiniyio nepejj ro^pnpOBainieM h OKa/amy Mexanna nocne TBM, Taxse 
cneflyex ynanwxb c BHyrpeHHefi noBepXHOcra rpy6bi nepen, BxopmmoH cwa3K0H. 

M3BecTHa xaKxte ycTaHOBxa n/iH HaHeceHMH mmhkhx noKpbiBHbix MaxepnanoB Ha HHyxpeHHioio noBepxHocxb 
xpy6 c noMombio n epeMemajon lyoocsi ajiacwfflbix npo6oK c MexamraecKHM rrpHDO^OM . OHa coctohx H3 flnyx 
anacTMUHbix npoooK, ojjHa H3 noxopbix noAewxHSL B npocrpaHCTBO utzmpy npo6KaMH 3annBaioT pacuexHoe 
KomwecTBO noKpbiBHoro Maxepwana n cxaTbiw BOonyxoM, no^asaeMbiM non, H36bixo*rabiM naanenneM 0,2 - 
0,3 MTla, nepeMemaioT npo6Kn no TpyoonpoBO^y. npo&tH co3Aaiox Heo6xoAHMyio KOHxaKXHyio 
repMennraocTb, a hx HapyjKHbiM nHaMcrp Bbi6npaiox b 3aBHcnMocxH or naBneHHtt cwaxorx> B03nyxa, 
BH3K0CTH noKpbiBHoro Maxepwana h BO3M025HOCTH ocTaaneHMH nocneAHero b BHne tohkoix) annKOPo cnon 
na BHyrpeHHeH noBepxHocxn xpy6onpoBon,a. 

QffHaKO xawie npo6KM unu ManxeTbi nenb3H Hcnonb30BaTb b rcxJjpMpoBaHHoft Tpy6e, Tax Rax Her Konxaxxa 
MaHmeTw co bccm nepHMexpoM xpy6bi. KoHxaKx Manmex h npoAonbHo-ro^pHpoBaHHOH xpy6bi oynex xontKO 
no enanMHaM ro$p, a Ha Bbicxynax rotyp mmjxy ero oxcyxcxBMH c MaHJseTaxfn 6ynyx cKannHBaxbCH oxxonw 
o6ropeBniero Mexanna n npenwnyineit cMaaKH. IToBxopHaH CMa3Ka nocne o6pa6oxKH TBU xaKme 6ynex 
3axexaxb he otk HenpiMMMaeMbie MamaexoM y^iacxKH. 

3anaHeft M3o6pexeHnn HBjiHexcH noBbimeHHe Ka^ecxBa cMa3KH c on^HOBpeMenHon ohhcxkoh BHyrpeHHeH 
noBepXHOCTH npoAonbHo-ro4>pMpoBaHHOH xpy6w 3a cmct ooecne^enHH KOHxaKxnopo npHjieranufi Marosex no 
nepwMexpy BHyxpeHHCM noBepXHocxM o6pa6axw eaeMOM xpytibi. 

nocxaBJieHHan nejib AocxMraexcH xeM, hxo Manwexbi HMeiox npo4>HmipOBaHHyK> c Bna^HHaMH h BbicxynaMH 
noBepxHocxb, HAeHxiraiyK) ceueHino KOHxaxxiapyionieH xpy6bi, Ha Bbicxynax wairaexbi cHa6xeHbi peopaMH 
HecTKOcTH, npH 3xom KecTKOCxb MaicKex Ha 3XHX ynacxKax pasaa wm oonbme jkccxkocxu Marascr Ha 
ywacxKax hx BnanHH. 

KoHxaKXHaH noBepxHocxb noABwmHbix h Heno^DHKHbix waHjaex i^eirnwHa BHyxpeHHCMy npo^nmo 
o6pa6axbtBaeMon xpy6bi no ee nepHMexpy. TaK KaK upo^wrcb xpy6bi HMeex cnoraiyio $op*iy, cocxoHnxyio to 
conpHKeHHbix ywacxKOB BbicxynoB vl nna^Kii, xo n/in xoro, «rro6bi MaHJKexbi He xepHnH ycxoinniBOCXb npn 
npoABWKeHHH b xpy6e, Ha Mairaexax no BbicxynaM BboionHeHbi peopa xeexKoexw, KOTopbte o6ecneMHBaK)T 
panHOMepHoe npHKaxne MaiwieT k xpy6e h HaHeceime cmb3kk paeHOMepHbixf cnoeM. 

>KecxKOCXb MaiuseT paonHMHa Ha HnaflHHax h Bbicxynax, TaK KaK croia xpeHHH c xpyoofi Ha Bbicxynax 
6o7ibme r mcm Ha BnanHHax. npw paBHon jkcctkocxh ^etJwpManHH Ha Bbicxynax MaiweT 6yjjex oojibme, uxo 
Moxex npHBecxH k 3axeKa»Hio pe3HHbi u 6onee 6bicxpoMy ee M3HOcy. WcnojraeHMe pe6ep mecxKOCXH Ha 
Bbicxynax MaHKex ynpoMHHer hx, np&raeM cxeneHb aecxKocxn 3aBHcux ox MapKH pe3HHbi, ee 
anacxHMHocxH, xomHWHbi MaH>Kexbi h pa3Mepoe npoj^anBHo-rxxJ)pnpoBaHHon xpy6bi. 

Ha 4>hp.1 H3o6pa>KeH o6ihmh bha ycxpowcxea; Ha 4>Hr.2 noKa3aHa b nonepeuHOU ceueHMH MaHxeera c 
npo^HJiHpoBaHHOH KOHxaKXHOH noBepXHocxtJo, noMen\eHnaH BHyxpb nponon bHO-ro<J)pMf>oBaHHOH xpy6bi, 
pa3pe3 A-A Ha 

YcxpoHcxBO cocxoHx H3 Ha6opa HenoABH«Hbtx MaiUKex 1 h noAHwmHOH MaHJKexbi 2 c pe6paMH meexKoexw 3, 
pacnonoJKCHHbix Ha mxoKe ,4 n CMa3KH 5, Koxopan 3anojiHHex npocxpancxBO Me»Ay MarosexaMH 1 n 2, a 
xaK«e coAepaiMx Kpbimxy 6, KoxopaH cocxomx h3 ocHOBaHHH 7 w 8 h 3arnymKM 9 co mxynepoM 10, 
3aKpenneHH0H Ha KOHue npOAonbHo-ro^pHpoBaHHOH xpyCbi 11, HMeiouxen BnaAHHbi 12 m Bbicxynbi 13. 

YcxpoHcxBO pa6oxaex cneAyiounoM o6pa30M. 

HenoABHJKHbie MaHJKexbi 1 weexKO Kpennxen Ha nixoKe 4 m bboahtch c xopua b npoAOJibHo-ro<jipHpoBaHyio 
xpy6y 11, a MaH»exa 2 HacaxMBaeTCH Ha ihxok 4 c B03M0XtH0CXbx> nepeMemeHHH no mxoKy. FlpocxpaHCXBO 
Mtmjjy 3XHMM MaH»exaMH 3anonHHexcH cMaaowwM cocxasoM 5. Co6painibie Ha urroKe MaHmexbi 
nponBunaiox BHyxpb xpy6bi, 3axeM c xopi^a xpy6w 11 oneBajox w Kpennx ocHOBamtR 7h8h 3annymKy 9 co 
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nrryuepoM 10 paa'teMHOH Kpbnnxn 6. riocjie MOHTajKa yerpowcTBa Ha rpy6e 11 *iepe3 nrryuep 10 no^aercn 
^aaneHMe B03^yxa, noA ^dacTHiieM KOToporo nponcxo/jMT npoflBwaeHMe QHyrpu Tpy6bi Manxer ln2co 
hitokom 4 m CMa3Kofl 5 Memjjy hmmm. Ilpa 3tom ua6op neno^BHSHbix MaHaeT 1 CHMMaeT c BuyTpeHHeft 
noBepxHOCTH npo^anbHo^ro^pHpOBaHHoA xpy6bi 11 crapyio cvia3Ky, oKajmny. a no^BHMHafl uamsera 2 nc>A 
AeftcTBHeM ^anneHMM oo3^yxa cKonb3irr no urroRy. CMaona 5 BbiAaoJWBaercH b 3a3op Mewjjy MaHmerofi m 
npojjMJieM BHyrpeHHeM nooepxHocTH Tpy6bi 11 m HaHOCwrcH Ha 3ry noeepxHocTb. 

ITpM Bbixo^e H3 Tpy6bi 11 Ha6opa MauxeT 1 h 2 npoH3BonMTCH onunoMeime no/jaw ao3Ayxa uepe3 nrryuep 10 
h ^cMoirrajK paa-teMHOH Rpwnnui 6. 

Tax xax MaHTSCTbi 1 h 2 HMdor <J»pMy npo^nnH HapyamoH KonxaxTHoii noBepxHocm, HAenranHyK) 4>opMe 

BRyTpeHHeft nOBCpXHOCTH npOAOJB^O-I^pnpOBaHHOH Tpy6bl II, TO BHyTpCHHHH nOBqJXHOCTb Tpytibr 

paBHtaiepHo oHHn^aerca Henojjpn m hhmw ManaeTaMH 1, to ecrb nepeA HaneceHHeM cMaaxn hoboh crapan 
cMa3Ka yj^ajiHexcH, a b 3a30p Mexyjy MamseTofi 2 m BHyTpeHHeft noBepXHocrbio Tpy6w 11 BbmaBUMBaercja 
CMa3Ka, KOTopan paBHOMepHo HaHOCHTCH no BHyrpeHHeii noBepxHOcrw no bccm AHMHe Tpy6bi. B Kax^OM 
Tnnopa3Mepe ooca^Hbix Tpy6 p/in oTAenbaofi Tonmrnna npuMeHHercH nnacrbipb, n/ama nepHMerpa 
Hapy»nod noBepxHOCTH KOToporo necKOJibxo 6ojibinc jjmatbi BHyrpcHHCM noaepxHOCTH oocaAHOfi Tpy6bi b 
nirrepBane peMonra. A Tax xax n^raHa nepnMerpa a*ih xaxmoii ToximnHbi creHKH cboh, to h BHyTpemmH 
npo^HTib njiacTbipn n/in KauKA 0M TOjnnjiHbi ctchkh o6caAHOH Tpy6w paarareeH m cooTBercTBeHHO 
Heo6xoAHMO csoe ycrpoitcTBo. 

3aBHCHMocTb pa3M6poB Maroxerbi or Tnnopa3MepoB po4>pnpoBaHHbix Tpy6 cBe^eHa b Tadnnny. 

ripen/iaraeMoe ycTpoiiCTBO Moxter 6biTb wcnojib30BaHO npn mrxyroBnerani luiacrbipeH, npHMeHHeMbix d/ih 
BOOcraHOBJieBMH rcpMcnwHocn! oocanjHbix kojiohh AHaMeTpoM 140, 146, 168 mm h npyrwx pasMepoB. 

Cntpyer HMeTb BBHjry. ™ B 3aBHCWMocTM ot TBepAOCTH pe3HHbi AHaMerp noABMJKHOH MaHmerbi j\onmeH 
6biTb paBHbDrf njiaMeTpy HenoBWKHbix Manser (npH Macn o6ch30ctohk oh peonne cpeAHeit TBepAOCTH) mm 
MeHbine hx A^aMexpa (npu Macno6eH30CTOMxoii pe3HHe noBbmieuHOH TBepAocni). IlocjieAHee ycnoBue ynxeHO 
b Rsyx nocneAHHx rpa<J>ax Tadnam bi. 

Mcno7iB30BaHHe H3o6pereHMH ncosomrr noBbicurb xa*iecrBo HaHeceHMH cwa3KH Ha BHyrpeHHioio 
noBepxHOCTb npoAOJibHO-rxKjipHpoBaHHbix Tpy6 h 3h a^HTejibHo coxpaTHTb TexHOjiorHMecKyio onepaqmo no 
nonrorx>BKe Tpy6bi k MciiojiL>3ooajnao b cKBaamie. 

Tax an Maa»m Mower 6biTt» npHMeHeHa Taxxce npu o6pa6oxxe npoAOJibHo-ro<J)pHpOBaHHbix Tpy6, b 
paamtTObix ycTpoHCTBax, rAe ohh ncnojib3yiOTcn . 



BEST AVAILABLE COPY 



Claims [Oopwyna H3o6pereBH5i]: 

yCTPOMCTBO f\nn HAHECEHMfl CMA3KM HA BHYTPEHHIOIO nOBEPXHOCTb 
nroflOHbHO-roOPMPOBAHHOft TPYEbl, coAepwamee MexaHJwecKKii npHBOfl, iutok c Ha6opoM 
anacTHUHbix KOHxaKTiipyionjwx no nepmuerpy c BHyrpeHHed noBepxHocruo Tpy6bi Manner, 
pacnoJiojKeHHbiu hAtmpy msuokcthmu cMa30*mbiM cocraB 11 sanopHbrii y3en. oTJiMraaiomeecH tcm, mto 
MamscTbi hmoot MR eH T MUHy io ceweHHH) npo^ant>Ho-ro4>pHpoBaHHOM Tpy6bi npo$ro "ipOBararyro no ee 
ena^MHaM h BbicrynaM noBepxHocTb, npn 3tom uaiiKerbi na Bbierynax cHa6xeHw pe6paMM xeerKocTM, a 
xecTKOCTb uawseT Ha yrax y*iacrKax pasHa hjim 6ojibme kgctkocth MaH»er Ha yxiacxKax mx Bnajpoi. 
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(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 

The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the rubber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A- A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having grooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1 , compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 11, and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 11, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffiiess of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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